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be due to molecular bombardment on the surface of the particle and
produces a vibrating or oscillating motion. Flagellated bacteria in
large numbers are inhibited in their movement, however, and
may give a picture similar to Brownian movement; hence, it is
necessary to examine motility in dilute suspensions.
The presence of flagella is almost entirely limited to the spi-
rilla and bacilli. Motility has been
observed among the cocci, Sar-
cina agilis, but that group of or-
ganisms may be generally con-
sidered as nonmotile.. Filamen-
tous bacteria are nonflagellated.
Motility   may   be   seen   by
viewing  an  organism  in  a   sus-
pended drop, but the flagella can-
not be seen in such a preparation.
FIG.  2.6 - Arrangement of flagella     Special fixing and staining tech-
on bacteria.                   nic   are  require(j   to   make   the
flagella visible. The arrangement of flagella (Fig. 2.6) on the surface
of the bacterial cell varies among the different types and is used as
a basis of classifying them in the following groups:
1.   Atrichous bacteria possess no flagella.
/2.   Monotrichous bacteria have a single flagellum on one end.
3.    Lophotrichous bacteria have a group of flagella at one pole.
4.    Amphitrichous bacteria have flagella at both poles.
5.    Peritrichous bacteria are completely surrounded by flagella.
Flagella are usually present on young cells grown in fluid media.
Older cells are devoid of flagella, and an organism grown on arti-
ficial media for some time may lose its ability to form flagella.  This
is one type of bacterial variation which must be remembered in
forming a complete description of the organism.   The flagella also
enter into the antigenic composition of the organism as will be ob-
served in a later chapter.
Cell Protoplasm. The small size of bacterial cells makes it diffi-
cult to determine the composition of the cell substance or endoplasm.
The complex chemical reactions initiated by bacteria make it ob-
vious that they contain protoplasm similar to other cells. Food
material diffuses through the cell membrane, is converted into
simpler substances which may be utilized by the bacterium for
energy, and the end products are eliminated from the cell into the
surrounding medium.
The type of nucleus which is possessed by the bacterial cell has
been a subject of much controversy and it cannot be said that the
problem is settled even today. Three different theories of the nature
of chromatin, or nuclear material, have been advanced. First, the